DNA immunization in relB-deficient mice discloses a role for dendritic cells in IgM-->IgG1 switch in vivo.
A single intraspleen inoculation of plasmid DNA coding for an immunoglobulin heavy chain gene initiates immunity and establishes immunologic memory against the antigenic determinants of transgenic immunoglobulins, somatic transgene immunization. During priming mice produce IgM but not IgG1 antibodies. Since IgM --> IgG1 class switch occurs spontaneously during the primary immune response to protein antigens we investigated possible mechanisms for failure of spontaneous isotype switch in vivo in this model of immunity. We found that inoculation of plasmid DNA in the form of a chimeric gene coding for granulocyte-macrophage colony-stimulating factor (GM-CSF) was able to drive IgG1 class switch readily after priming. Since GM-CSF activates cells of the dendritic lineage we tested the possibility that dendritic cells (DC) may be involved in regulating IgM --> IgG1 switch. To this end we used bone marrow chimeras constructed from mice carrying the null mutation for the relB member of the NF-kappaB/Rel family as these mice lack bone marrow-derived mature DC. RelB (-/-) mice and (-/-) bone marrow chimeras inoculated with DNA/GM-CSF did not produce IgG1 antibodies during the primary immune response. Since relB (-/-) bone marrow chimeras lack DC of donor origin but possess resident follicular dendritic cells we conclude that Ig class switch in vivo is regulated by the function of interdigitating dendritic cells (IDC). Thus, IDC may contribute to the qualitative aspects of the emerging immune response.